Canine parvovirus enteritis has remained a problem in dog population worldwide. In Nigeria, dog owners and researchers have grossly neglected the disease even though it has been a frequent cause of morbidity and mortality of dogs. This retrospective study provides current information on the status of canine parvovirus enteritis by collating and analyzing data from clinical records of hospitalized dogs from 2000 to 2013 in Effurun/Warri metropolitan region. In the study, the endemicity of this disease with an overall prevalence of 13.4% for the past 14 years has been demonstrated. The infection rates were significantly associated with age, sex, breed and vaccination status (P < 0.0001). Puppies from 0 to 5 months of age, male, breeds such as Alsatians, Mongrels, Rottweiler, indigenous dogs and unvaccinated dogs are at a higher risk. Furthermore, a seasonal pattern for the disease has been demonstrated with peak incidence recorded every 4 -5 years with highest numbers of cases occurring in January (dry season) and July (wet season) of every year. Additionally, the study shows that a recovery rate of 84.3% was achieved following "aggressive'' therapeutic management. There is therefore a need to enlighten veterinarians and dog owners on the status and importance of vaccination against this disease.
Introduction
The importance of dogs to man cannot be overstated. They are the most popular animal pets that even share the same environment with humans and have been trained to perform several functions. Dog population in Nigeria at present is unknown but was estimated to be 4.5 million for the past two decades [1] . Canine parvovirus enteritis (CPE) has become an important problem to dog population worldwide. The aetiology of CPE was first recognized three and half decades ago. Canine parvovirus enteritis is an acute, fatal and contagious gastrointestinal infection mostly seen in puppies from 6 to 20 weeks old [2] - [4] . Dogs of all ages, sexes and breeds can be affected. Experiences have shown that morbidity and mortality rates of CPE vary and are dependent on the immune status, age and how early treatment intervention is initiated.
Apart from dogs, parvovirus infection with CPV-2 strain has been reported in wild carnivores [5] [6] . The strains of the virus presently reported in dog population worldwide are CPV-2a, CPV-2b and CPV-2c [7] - [9] . In Nigeria, CPV-2a is the predominant strain in circulation presently [10] that causes haemorrhagic enteritis with serious morbidity and mortality in puppies. The virus has constituted a major challenge to dogs' survival rates in Nigeria despite the availability of safe and effective vaccines. One of the reviewed reports showed that over 95% of dogs' diarrheic faecal samples examined from Nigeria and South Africa were positive for parvovirus [10] .
Dogs can get infected with this virus through direct or indirect transmissions. Direct transmission can be via contact with contaminated faeces and indirectly by contact with contaminated fomites such as clothing, feeding plates and vehicles etc. Indirect transmission can also be by contaminated environment as well as through insect and rodent vectors [9] .
Clinically, the disease manifests either as cardiac or enteric form. The enteric form is very severe in puppies with no or inadequate maternal antibodies and those without or inadequate vaccination. The enteric form manifests as an acute onset of lethargy, anorexia, fever, vomiting and diarrhoea, which may contain mucus or blood and foul smell. The cardiac form is only seen in neonates infected in utero with respiratory or cardiovascular failure manifestations. The cardiac form is uncommon these days because effective immunizations of bitches protect puppies during their early period of life [4] [11] .
Susceptibility to CPE by breed, age and sex [9] [12] and seasonal distribution [13] [14] as well has been described from some parts of the world. Work has also been done on CPE in Nigeria [10] [14]- [17] ; however, there is limited data on the disease from many parts of the country despite the economic importance of the disease in dogs.
In Effurun/Warri metropolitan region, there have been several cases of morbidity and mortality in dogs due to CPE but there seems to be no published data available on the status as regards to prevalence, morbidity and mortality rates of the disease despite high dog population in the region. This is what the present study seeks to address.
Material and Methods

Study Location
Effurun/Warri metropolis is located in Delta State (Longitude 5˚00' and 6˚45'E; Latitude 5˚00' and 6˚30'N). The city is the major economic hub and the most populated area in Delta State. The Effurun/Warri metropolitan area of Delta State comprised of extended development from local government areas which are Warri, Uvwie, Udu, Ughelli, Sapele and Okpe. The region has a considerable number of dog population and growth. The common dog breeds seen in the area are exotic, indigenous breeds and mongrels with many of them kept mostly for companionship as pets, security or sentinel by companies and individuals, and for livelihood or commercial gains by dog breeders.
Data Collection Procedure
Retrospective study was conducted on diagnosed cases of CPE from clinical records of dogs presented at a private veterinary hospital in Effurun/Warri metropolis from 2000 to 2013. Data were abstracted by carefully reviewing the case records. Selection of cases was based on history, clinical signs and postmortem findings features of CPV enteritis recorded. Dogs with clear history of foul smelling diarrhoea, haemorrhagic diarrhoea or a tentative diagnosis of CPV infection were selected. The vaccination history, treatment outcome, age, sex, breeds of dog, month and year the dog was diagnosed/admitted were the study variables recorded. The vaccination history was categorized into three namely: vaccinated, unvaccinated and unknown vaccination status. Similarly, the treatment outcomes of the cases following medical intervention were classified as either "recovered or dead". 
Data Analysis
Data collected were analyzed with SPSS version 20 using descriptive and non-parametric Chi-squared statistics.
Test of association between CPV enteritis and the different study variables were measured by Chi-squared analysis at 95% confidence limit (P < 0.05).
Results
Over the last fourteen years (2000-2013), medical records of 1527 dogs presented with different health challenges at a private veterinary hospital in Effurun-Warri region of Delta State revealed 204 (13.4%) dogs were diagnosed positive for CPV enteritis. Table 1 depicts the distribution of diagnosed CPE cases by age, sex, vaccination status and medical treatment outcome. Figures 1-3 show the distribution of the diagnosed CPE cases by dog breeds and dates the dogs were admitted or diagnosed positive for CPE (i.e. temporal or seasonal distribution of the CPE cases). Of the eleven dog breeds recorded in the study, the highest frequency of cases were obtained in Alsatian 100 (49.0%), Mongrels 51 (25.0%), Rottweiler 16 (7.8%) and local breed 12 (5.9%). Other dog breeds had the least numbers of cases. Breed was significant (X 2 = 503.02; P < 0.0001) for CPV enteritis as shown in Figure 1 . 
Discussions
This study revealed that CPE has been endemic in the study location over the last fourteen years, with an overall incidence rate estimated at 13.4% (204/1527). All ages, sexes and dog breeds under investigation were found to be statistically significantly (P < 0.0001) susceptible to the disease. The result of the study is comparable with the findings of other earlier works in Africa and other parts of the world [18] - [20] . In Africa, there is limited published data on CPV infection. Nonetheless, some reports available to us indicate that the disease is relatively high in dogs screened across the continent. In Nigeria and South Africa for instance, 30/31 (96.77%) and 106/108 (98.15%) dogs, respectively tested positive to parvovirus [10] while in Zimbabwe serological survey indicated 191/225 (84.89%) of dogs screened had antibodies to CPV [21] . Most of the studies in Africa cited in this work focused less on the possible risks factors of the disease. It is worth knowing that the low incidence rate of 13.4% reported here is purely based on clinical cases from hospitalization. The incidence in the general dog population may be greatly higher as found in earlier reports in Africa including Nigeria [10] [14] [21] . Furthermore, reasons for breed susceptibility still remain unclear; however, CPE was more significantly associated with Alsatian (49.0%), Mongrels (25.0%), Rottweiler (7.8%) and local dog (indigenous) breeds (5.9%) as compared with the other seven breeds in this study. This finding is comparable with the findings of similar earlier studies which reported that Doberman pinscher, Rottweiler and Alsatian (German shepherd) are at higher risk of developing CPE [18] [20] . One study Slovenian [20] revealed that mixed breeds experienced 23.8% mortality due to CPE followed by German shepherd with 16.7%, Rottweiler 10.5%, Labrador Retrievers 7.1%, and Poodles 5.9% while low numbers of cases were diagnosed in 21 other breeds. Again, another similar finding from Rio de Janeiro indicates that German shepherd, Rottweiler and Doberman Pinschers are at higher risk of developing CPV infection [19] . None of these studies however, found statistically significant association between CPE and the different dog breeds. Our study on the other hand found statistically significant association (P < 0.0001). The larger population of Alsatians as compared with other breeds in the study area could be responsible for the significant association recorded in this study.
The distribution of CPE cases was significantly associated (P < 0.025) with sex of the dogs. Higher incidence was recorded in male dogs (57.8%) compared with females (42.2%). This finding is in agreement with reports from other parts of the world. A study carried out in Slovenia showed that 83.3% of dogs that died due to CPE were males, and 16.7% were females and this association was statistically significant [20] . However, another study conducted in Rio de Janeiro found no significant difference in both sexes [19] . Since a good number of CPE cases also occurred in dogs of mating age in this study, the higher number of cases recorded in male than in female dogs may not be unrelated to straying and mating behaviour of male dogs. For instance, male dogs can travel a long distance to mate or compete with other males over a bitch on heat. At the point of conglomeration, they may become infected by the virus via contact with an infected bitch through sniffing and licking of the anal region which may be contaminated with infected faeces. It has been documented that faeco-oral transmission of canine parvovirus has remained the most important route of transmission [22] - [24] . Alternatively, it could be attributed to the larger population of male dogs as compare to females which in turn may be due to preference of male over female dog in the study area. However, sex susceptibility to CPV has remained elusive.
According to age group, CPE was significantly associated (P < 0.0001) with age of dog. The highest numbers of cases were found in puppies (0 -5 months old; 60.3%) than in adolescents (6 -11 months old; 27.0%) while dogs 12 months and above had the least number of cases (12.7%). This finding corroborates the findings of similar earlier studies. Correlation of age group with deaths due to CPE was statistically significant in Slovenian study where the highest mortality (67.6%) was observed in dogs younger than six month, the lowest (6.8%) in dogs older than one year, from six months to one year, 27.5% of dogs died due to CPE [20] . In Brazilian studies, most of the faecal samples that tested positive to CPV were obtained from 2 -4 months old puppies [19] [25]. This shows that puppies are at a higher risk of this disease, age is a factor.
Considering vaccination histories of the dogs, it was revealed that unvaccinated dogs were more prone to CPE (108; 52.9%) followed by vaccinated ones (39; 27.9%) while those with unknown vaccination history had the least number of cases (39; 19.1%). There was a statistically significant association (P < 0.0001) between vaccination status and the occurrence of CPE. The higher numbers of CPE cases recorded in unvaccinated dogs most likely suggests that they lack protection from the virus, which in turn could be due to ignorance on the part of owner, high cost of vaccination, poor husbandry, and faulty biosecurity practices [26] .This therefore, suggests that unvaccinated status could be a risk factor.
Canine parvovirus enteritis cases recoded in the vaccinated dogs may be attributed to vaccine failure, which in turn may be due to interference with maternal-derived-antibodies (MDA)-the common cause of vaccine failure in puppies [27] . Several other reports have attributed vaccine failure to delay in maturation of the immune system, poor vaccinal immunogenicity, genetic incapability to respond to certain vaccine antigens, immune-suppression, and ineffective vaccine lots [28] [29] and break in vaccine cold chain resulting from improper vaccines storage. The vaccination history of the dogs in this study indicated that most of them received only the first dose of CPV vaccine and did not complete the ideal three primary serial vaccinations usually given at 6 weeks early in life, 3 -4 weeks apart [12] . Hence, the inadequate vaccination dosages could be another contributing factor to the high incidence of cases revealed in the vaccinated dogs as they were not adequately protected early in life.
As regards treatment of CPE, managing the disease is usually a difficult task to achieve as it often requires rigorous effort from the clinician. The success rate depends on how early it is diagnosed, age of the dog and intensive care given. A good number of the parvovirus infected dogs in this study recovered (84.3%) after receiving treatment while 15.7% died despite medical interventions. This suggests that critical or intensive care management could increase the survival rate. There was a significant association (P < 0.0001) between CPV infection and the treatment outcomes. This finding is in agreement with previous studies which reported that untreated cases of parvovirus infection have a mortality rate approaching 90%; but with vigorous therapy, survival rate may approach 68% -95% [4] [30] .
Again, this study has demonstrated that CPE likely has a seasonal pattern. It was observed over the last 14 years that CPE gets peaked every 4 to 5 years (i.e. 2000, 2006 and 2011) with the highest numbers of cases occurring in the dry seasons between November and April (with a peak in January) followed by a semi-peak incidence in the July months in the rainy seasons (May to October) of every year. In contrast to our findings, other similar studies have reported diverse seasonal trends for the occurrence of this disease from their respective regions. For instance, in the city of Jos, Nigeria, the disease has been reported to be most prevalent between May and June [13] . In Canada, it occurs more likely between the months of July and September [12] . The differences in the temporal or seasonal distribution of the disease between the present study and the other studies could be attributed to differences in climate of different geographical locations.
Conclusion
This study has given insights into the endemicity of CPE, its possible seasonal trend or temporal distribution and the likely predisposing factors in and around Effurun/Warri metropolitan region. This information may perhaps be valuable to veterinarians, dog owners and prospective dog owners in taking adequate control and preventive measures generally but particularly during the high prevalence period. Hence, it is recommended that vaccination of pets against canine parvovirus, which is cheaper than chemotherapeutic management, safe and effective, should be given utmost priority in order to reduce morbidity and mortality due to CPE.
